Intravenous heparin after thrombolytic therapy for acute myocardial infarction is an effective, widely used treatment. Six cases of acute myocardial infarction are reported with early disease reactivation following the abrupt discontinuation of heparin infusion three days after alteplase thrombolysis and concomitant aspirin therapy. Immediate reinfusion of heparin resulted in regression of symptomatic ischaemia in all six patients. The activated partial thromboplastin time values, determined four hours before the discontinuation of heparin therapy, were within the therapeutic range in five of the six patients, and no difference was found in the values obtained one hour after the reinfusion of heparin (P = 0.065). (Br HeartJ_ 1995;74:131-133) 
The strategy of the best antithrombotic therapy following systemic thrombolysis in the subacute phase of myocardial infarction remains an unsettled issue. Intravenous heparin in conjunction with alteplase improves coronary patency' 2 and prevents coronary reocclusion." The duration of the heparin infusion for optimum results is, however, unknown. 4 We report here on six patients treated with alteplase for acute myocardial infarction with early disease reactivation following abrupt heparin discontinuation. Reintroduction of heparin reversed the deterioration in all six patients. All received systemic thrombolytic therapy with alteplase (rt-PA, 100 mg in 3 h, given as a 10 mg bolus, followed by 50 mg over 1 h and 40 mg over 2 h), a glyceryl trinitrate infusion, and aspirin 160 mg daily. The first dose of aspirin was given at the onset of the thrombolysis. An intravenous heparin infusion (1000 U/h), preceded by a bolus injection of 5000 U, was started after completion of the alteplase infusion, and was titrated to maintain the activated partial thromboplastin time at 1 5-2 times the baseline values. It was routinely discontinued after three days. Before withdrawal of heparin all patients were symptom-free, and no angina or silent ischaemia was recorded. At 28'3 (5'1) minutes after the abrupt discontinuation of heparin (range 20-35 minutes), chest pain developed acutely in all six patients, with new ischaemic electrocardiographic changes in the leads originally involved. Prompt reintroduction of the heparin, 2500 U as a bolus followed by 1000 U/h infusion, resulted in rapid regression of pain and ST changes after 9 1 (1-8) minutes. No secondary increase in plasma creatine kinase values was observed and no patients experienced recurrent angina at a later time.
The table shows the activated partial thromboplastin time values four hours before the discontinuation of heparin (within the therapeutic range in five of the six patients) and one hour later (within the therapeutic range in all six patients). The 4 In a recent clinical study, Theroux et aF reported the reactivation of unstable angina in a clustered pattern, 9 5 (5) hours after discontinuation of infusion in 14 of 107 patients receiving heparin alone. Concomitant therapy with aspirin markedly reduced the incidence and severity of reactivation events. More recently, Gold et al described a rebound coagulation phenomenon occurring five to eight hours after cessation of the infusion of argatroban, a selective thrombin inhibitor, in nine out of 43 patients with unstable angina.
Our observation differs from these reports and may be useful in elucidating the mechanisms of the rebound phenomenon. One would not expect a major reduction in the activated partial thromboplastin time within 30 minutes of the discontinuation of heparin. However, by this time the heparin concentration had probably decreased to a suboptimal level, with the loss of some of its protective effect. These data show that activated partial thromboplastin time monitoring may not be optimal for assessing the biological efficacy of heparin, as suggested by Melandri et al. 8 In this latter study, the activated clotting time correlated better with blood heparin concentration than the activated partial thromboplastin time. It may also be more rewarding to examine markers of in vivo thrombin generation. However, in clinical practice the objective of obtaining adequate anticoagulation may be facilitated by the use of a standard heparin nomogram,9 recently weight adjusted and improved by Becker et in thrombin activity, with recurrent ischaemia, after abrupt cessation of heparin infusion in patients with acute ischaemic syndromes.
In conclusion, whatever the mechanism underlying this early rebound phenomenon, we feel that it is more than a chance finding. The following points may be helpful in the management of patients with acute myocardial infarction treated with thrombolysis in conjunction with intravenous heparin.
(1) Reactivation of disease may be clinically important and the patients should be carefully evaluated following the discontinuation of heparin. (2) Recurrence of chest pain following cessation of heparin, despite concomitant therapy with aspirin, can be effectively controlled by re-infusion of heparin, without the need for additional thrombolytic therapy. (3) Alternative methods of heparin withdrawal should be considered to avoid this event. Intravenous heparin, continued for a minimum of four to five days, should be gradually withdrawn instead of abruptly stopped, and (4) there should be overlapping subcutaneous administration at least two hours before the infusion is discontinued. '4 Further studies are needed to increase our understanding of this problem and to determine whether newer, more potent, and more specific inhibitors of thrombin will overcome the reactivation phenomenon. 
